Functional identification of Gd3+ binding site of metabotropic glutamate receptor 1alpha.
We previously reported that the metabotropic glutamate receptor1alpha (mGluR1alpha) has a sensitivity to extracellular polyvalent cations such as Ca(2+) and Gd(3+) as well as glutamate. Gd(3+) binding site was recently identified by crystal structure analysis at the interface of two subunits including Glu238, but it remains unknown whether this site is functionally involved in the activation of mGluR1alpha by Gd(3+) or not. We analyzed the ligand sensitivity of the Glu238Gln mutant, and observed that the sensitivity to extracellular Gd(3+) was completely lost, while the sensitivity to glutamate and Ca(2+) was not affected. We also observed that the presence of Gd(3+) increased the sensitivity of mGluR1alpha to glutamate, and that this effect was again lost by Glu238Gln mutation. These results suggest that the binding of Gd(3+) or a related endogenous substance to this site, alone or in cooperation with glutamate binding at a distant site, leads mGluR1alpha to activation.